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(54) Antenna sharing device 

(57) An antenna sharing device (1) having an 
antenna interface (6) to be connected with an external 
antenna (5), a transmitting interface (7) to be connected 
with an external transmitting unit (9), a receiving inter- 
face (8) to be connected with an external receiving unit 
(10), a transmitting filter (2) connected with the transmit- 
ting interface (7), a receiving filter (3) connected with the 
receiving interface (8), and a switching circuit (4) con- 
nected with the transmitting filter (2), the receiving filter 
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(3) , and the antenna interface (6). The switching circuit 

(4) selectively switches the connections between the 
antenna interface (6), the transmitting filter (2), and the 
receiving filter (3). The switching circuit (4) electrically 
separates a receiving circuit and a transmitting circuit 
from each other and thereby enables suitable filters (2, 
3) to be used in the receiving and transmitting circuits. 
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Description , r 

Background of the Invention ' ' 

Field of the Invention 5 

The present invention relates to an antenna sharing 
device and more particularly to an antenna sharing 
device for use in two-way radio communicating equip- 
ment. 10 

Descriptions of the Prior Art 

A : conventional antenna sharing device (duplexer) 
1 00 shown in FIG. 3 comprises an antenna terminal 1 04 is 
to be connected with an antenna 1 01 , a transmitting ter- 
minal 105? : a receiving terminal 106, a banc! elimination 
filter (BEF) 107, and a band pass filter (BPF) 108. Die- 
lectric filters or the like are used as the 1 BEF and the 
BPF ^ " ; " • ? * : " '-' ' - ' ' / • 20 

In' the conventional antenna sharing device, the 
transmitting terminail 105 and the receiving terminal 106 
are- connected" together via the BEF 107 and the BPF : 
1 06. Thus' a Signal generated by 1 a 1 transmitting circuit 
passes through the BE!F~1 107 and the' BPF '108 to a 25 
receiving circuit 103. "and >a signa| : received by the 
antenna 101 passes through the BEF 107 to' the trans- : 
mitting circuit. To attenuate such signals; the BEF 107 is 
designed to thoroughly attenuate a signal with a fre-' 
quency within a receiving frequency' range, while the' 30 
BPF 108 is designed to thoroughjy attenuate a signal ; 
with a frequency within a transmitting frequency range. 

However, it is difficult to provide the BEF 1 107 with 
sufficiently high filter attenuation performance in a 
receiving frequency range and sufficiently 1 low filter 35 
attenuation performance in a transmitting frequency 
range It is also hard to provide th£ BPF *1 08 with suffi- 
ciently high f ilter attenuation performance in a transrhiK 
ting frequency ; range and "sufficiently r 'low filter 
attenuation performance ih c a receiving frequency v 40 
range. " - " : ! ; - " r _ : ' r ■•' - : ; ' ,r ' 

Such is also the case when a ldw-pass ! filter (LPF) 
is used in place of the BEF 107. In other words, a filter' 
designed with emphasis on attenuation performance 
outside a transmitting band inevitably causes an 
increase in loss in a transmitting band. " ' ! 

What is worse, even a surface acoustic wave (SAW) 
filter does not provide any improvement. Since a trans- 
mitting circuit generates a powerful transmitting signal, 
using a low-wattage SAW filter as the BPF 108 in a con- 
ventional antenna sharing device that is designed so 
that a transmitting signal enters a receiving filter does 
not allow the resonator to be reduced in size and 
weight. 

Summary of the Invention 

The present invention provides an antenna sharing 
device having a witching circuit that electrically sepa- 
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rates a receiving circuit and a transmitting circuit from 
each other and allows transmitting and receiving filters 
to be more freely selected when an antenna sharing 
device is designed. This leads to a small, light antenna 
sharing device causing little transmitting and receiving 
signal loss. 

More specifically, an aspect of the present invention 
provides ah antenna sharing device having an antenna 
interface to be connected with an external antenna; a 
transmitting interface to be connected with an external 
transmitting unit; a receiving interface to be connected 
with an external receiving unit; a transmitting filter conj 
nected with the transmitting interface; a receiving filter 
connected with the receiving interface; and a switching 
circuit connected with the transmitting filter, the receiv- 
ing filter, and the antenna interface, in which antenna 
sharing device the switching circuit switches the con- 
nections between the antenna interface, transmitting f ii- ; 
ter, and receiving filter. 

Ahothier aspect of the present invention provides 
the antenna sharing device having a control interface to 
be ' connected with an external control unit and the 
switching circuit, in which antenna sharing device the 
switching circuit switches the connections bfetw&eti the 
antenna 'interface, transmitting filter, and receiving filter 
in response to a control signal from the external control 
unit' *' »;* - v ** ; ' ' 1 ,v * v * 

Stiir*ariother aspect of the present invention pro- 
vides an antenna sharing device wherein the transmit- 
ting filter is a low-pass filter. r "., . : '.y : ' 

A further aspect of the present invention provides 
an antenna sharing device wherein the transmitting filter 
is a dielectric filter. ' : ; * c - : 

; A further 'Aspect of 5 the present invention i' provides* 
ah antenna sharing device wherein the receiving' filter is 
a dielectric filter ri ~ 

* A stilt further aspect of the present invention pro- 
vides an antenna sharing device wherein the receiving 
filter is a surface acoustic wave filter. 

These and other 'aspebts; of the present invention ! 
will becdmjb apparent in the description below. 

In an antenna sharing device accordinig to the 
present invention, filteVs causing the least loss in the fre- 
quency rknge of signals to be treated can be used in the 
transmittihg and receiving circuits, since neither trans- 
mitted nor received signals enter undesired circuits. 

, ; In addition, electrically separating the receiving cir- 
cuit and the transmitting circuit from each other allows a 
small, light iow-wattage filter to be used in the receiving 
circuit^ * ! 

Other features and advantages of the present 
invention will become ' apparent from the following 
description of the invention which refers to the accom- 
panying drawings. ' 
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Brief Description of the Drawings 

iy.. FIG. 1 is a schematic diagram of an antenna shar- 
ing device according to an embodiment of the 
:v< present invention; 5 

FIG. 2 is an equivalent-circuit diagram of a band 
elimination filter using a dielectric filter; and , ... 

. FIG. 3 is a block diagram of a conventional antenna . 10 
sharing device. v t 

Detailed Description of the Preferred Embodiments . ? , 


. As, shown , in FIG. ;!, an antenna sharing device 1 
comprises a transmitting filter 2, a receiving filter 3, and 
a switching circuit 4 using diode switches.., These com- 
ponents may be disposed on one dielectric substrate pr 
the like. ; } ^ x r 

The,antenna sharing devicje 1 is also proyLded.with 
interface terminals 6, 7, and 8 to be connected with an 
antenna 5,, a transmitting circuit 9.. and ^c^iyin^ ^cjrcuit 

Irrespectively... V, v \,y : ,. Uy. r« jr.jmte dH/'.v): v 

The transrrirrtng filter 2 
ial resonators 8 are connected in series with each other, 
viaa capacitor. C.js a lowTpasafilter, filtering out signals, 
within a predetermined transmitting band from those, 
transmittjed by the < .transmitting i circuit .9. ^Moce than ; two 
dielertrjclco^ may be us^bs required. 

Alternatively" the transmitting f il ter ,may^ oorinpr is.e r a 
band, elimi nation, filter; as. shown in FIG.. 2 . In .this filter, 
two, ormpre units,. each including a, ca^citprjC and 4 
dielectric coaxial resonator 0 connection ~serieswith 
each pther,. are connected in series witii ea^/other via 
an inductanpe U ^n^\^^%\»msif^^p^ jfae.'.The ; 
transmitting filter 2 may be a BPF of l BEF\.in^jch":tf?e # 
dielectric ..coaxial ^resonators j^.are , replaced r by strip 
lines, However tor ^attaining a high Q!yaju^(higt! sharpr 
ness) and reducing Ip^'Jn a p^ssing^band^ W\$x Z K 
preferably consists tf^iele^ 

The receiyihg^filter^ is a band p^ 
signals, received frorn theranterina 5. The -embodiment 
uses an SAVV filter as .the* receiving filter, ^raur^^ a . 
dielectric fitter cain be u£eti as ttiejreceivmg .filter* 2, but 
a small, light SAW filter is more, economical tharx a.die- 
lectric filter. , ^ , <: . t . . f , ; ^.^^ t . v . , 

The swrtchi ng pircuit 4 inci ud es two, PIN diodes D 1 
and D2, a A/4 phabe .circuit 41,, apcj a chpke coil .RFC 
which bbcks high-frequency signals in the.pass band. . 

In the switching circuit 4, the* diode D1, the ^/4 
phase circuit 41 , and the diode D2 are connected in 
series with each other in, that order. The anode of the . 
diode Di is connected with the output terminal of the 
transmitting fitter 2 and with a switching circuit control 
interface terminal 1 1 via the choke coil RFC. The cath- 
ode of the diode D1 is connected with an antenna termi- 
nal 6 via a connection capacitor C1 and with the A/4 
phase circuit. 
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The cathode of the diode D2 is grounded. The 
anode of the diode D2 is connected with the SAW filter 
via a connection capacitor C2 and directly with the A/4 
phase circuit 41. 

The A/4 phase circuit 41 which has, for. example, a 
A/4-wavelength transmission line, prevents signals from 
the transmitting filter 2 from entering the receiving filter 
3. The line constant is preset so that the input imped- 
ance in the -direction from diode, D1 toward diode D2 
becomes extremely high in a transmission band when 
the diode D2 is energized. 

The operation of the antenna. sharing. device 1 is 
described below. 

The operating condition of the antenna sharing 
device -1 varies with thejevehqf a signal applied to the 
switching circuit control terminal 11. When a high-level 
signal is applied to the terminal 11, the antenna sharing } 
device 1 : , connects the. transmitting , , circuit 9 to the , 
antenna. On the other hand,, when a .low-level signal is 
applied to the terminal 1 1 , the antenna sharing device 1 , 
connects the receiving circuit 10 tp ( tte.anrt€pia. ; There- 
fore, applying high and low. level signals alternately. -to v 
the r termi nal ^1 .allows the antenna r tp , be } selectively 
used as a transmitting ar^enng^anc* a r^ejying antennp t 
in , a .timei sharing ? fashion, rfbe iim|ng ; fpr. switching the, 
leyel:of the signal, may be*apprppriately defined to adopt 
to. a ..systjem .in rwhich^tj]^ .antenna sharing device is 
used. The change fljfthg^eyfif ^y be triggered by a man- 
ual.^ operation : Qf ja reception/transmission changing 
switch (not ?hqwn). 0 Ajsp^,t^ may be switched 

every second agtomati^ period can 

be selected as, fas as the ^witching characteristics of the 
antenna shanrg.d^ijse^erm 

(1 ) Terminal ,1i1 4 is^t a high ievel. . - - • , / ^ ^ 

s ^yyheh r the terminal ^1|>is,at a high level, a current 
passes thrpughjhe D2 in the ; forward 

diciection. )jhu^ r ^ 2-^and t the . 

antenna :i terrrupaL;6 ^e connected ...together, so that a. 
signal generated by the transmitting circuit is transmit- 
ted trjr^ugh.the.transmitting filter 2, diode .DI, and con- 
nection xapacitor.Ci to the antenna 5. On the other 
hand, the, transmitting ~ circuit output . signal does not 
pass to ground yi^ the diode D2 because the A/4 phase 
circuit blocks the signal. - )/: , 

Further, a signal receivjBd by the antenna 5 does 
not. reach, the receiving filter 3 because it passes 
through the.. A/4, phase circuit and the diode.. D2 to 
ground. «, v * 

(2) , Terminal 11 is at a low level. 

When the terminal 11 is at a low level, the diodes 
D1 and D2 are reverse-biased. This causes the continu- 
ity between the transmitting filter 2 : .and the antenna ter- 
minal 6 to be interrupted, so that an output signal from 
the transmitting circuit is not, transmitted to the antenna 
terminal 6. 
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5 ; 

However, a signal received by the antenna 5 
passes through the A/4 phase circuit and is transmitted 
to the receiving filter 3 because current between the 
diode D2 and ground is blocked. 

The invention may be embodied in other specific 5 
forms without departing from the spirit or essential char- 
acteristics thereof. For example, the switching circuit 
described above may use field effect transistors in place 
of the PIN diodes. The present embodiment is therefore 
to be considered in all respects as illustrative and not 10 
restrictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing 
description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 15 


said choke coil and said first diode (D1 ), 

said antenna interface (6) being connected 
with* a connection point between said first diode 
(D1) and said A/4 phase circuit (41), and 

an input to said receiving filter (3) is con- 
nected with a connection point between said A/4 
phase circuit (41) and said second diode (D2). 

4. The antenna sharing device according to claim 1 , 
wherein said transmitting filter (2) is a low-pass fil- 
ter. 

5. The antenna sharing device according to claim 4l 
wherein said transmitting filter (2) is a dielectric f il- 


Claims 

1 . An antenna sharing device having: 

an antenna interface (6) for being connected 20 
with an external antenna, 

a transmitting interface (7) for being con- 
nected with an external transmitting unit (9), 

a receiving interface (8) for being connected 
with an external receiving unit (10), 25 

a transmitting filter (2) connected with said 
transmitting interface (7), 

a receiving filter (3) connected with said 
receiving interface (8). and 

a switching circuit (4) connected with said 30 
transmitting filter (2), said receiving filter (3), and 
said antenna interface (6), 

wherein said switching circuit (4) selectively 
connects said antenna interface (6) to either said 
transmitting filter (2) or said receiving filter (3). 35 

2. The antenna sharing device according to claim 1 , 
said antenna sharing device further comprising a 
control interface (11) for being connected with an 
external control unit and connected with said 46 
switching circuit (4), 

wherein said switching circuit (4) selectively 
connects said antenna interface (6) to either said 
transmitting filter (2) or said receiving filter (3) in 
response to a control signal received from said con- 45 
trol interface. 

3. The antenna sharing device according to claim 1 , 
wherein said switching circuit (4) comprises: 

a choke coil connected with said control so 
interface (11), 

a first diode (D1), 

a A/4 phase circuit (41), and 

a second diode (D2) , one end of which is 
grounded, said choke coil, said first diode (D1 ), said 55 
A/4 phase circuit (41), and said second diode (D2) 
being connected in series with each other, 

an output from the said transmitting filter (2) 
being connected with a connection point between 


6. "* The antenna sharing device according to claim 1, 

whereinsaid transmitting filter (2) is a dielectric fil- 
ter ' • " • : 

7. 'The antenna' sharing device according to claim 4, 
' whereiri*said receiving filter (3) is a surface acoustic 
wavei ilfeh • * tf : . - . - 

8. The antenna 'sharing device according Yo claim 1 , 
wherein said transmitting filter (2) is 'a band-elimina- 

" tion filter: ' j I> ■ =■ - : - J '- - - • 1 

9. The ■ahtehna 1 sharing device according to claim 8, 
wherein said transmitting filter (2) is a dielectric fil- 

10: The ^erina sharing device according to claim 8, 
wherein said receiving 

wave filter* 01 : ' " ■"■* 1 ' ■< ■* - ' 

11. The antenna sharing device according to claim 1, 
wherein said receiving filter (3) is a surface acoustic 
wave filter. 

1 2. The antenna sharing device according to claim 1 , 
wherein said transmitting filter (2) includes a first 
dielectric coaxial resonator, a capacitor, and a sec- 
ond dielectric coaxial resonator which are con- 
nected in series with each other, 

one end of said first dielectric coaxial reso- 
nator and one end of said second dielectric coaxial 
resonator are grounded, 

said transmitting interface (7) is connected 
with a connection point between said first dielectric 
coaxial resonator and said capacitor, and 

one end of said first diode (D1) is connected 
with a connection point between said second die- 
lectric coaxial resonator and said capacitor. 

13. The antenna sharing device according to claim 1, 
wherein said transmitting filter (2) includes a first 
dielectric coaxial resonator, a first capacitor, an 
inductance, a second capacitor, and a second die- 
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lectric coaxial resonator which are .connected in 
series with each other, 

. one end of said first dielectric coaxial reso- 
nator and one end of said second dielectric coaxial 
. ; , resonator are grounded, 5 

said transmitting interface (7) is connected 
with ; a connection point between said first capacitor 
and said inductance, and 

one end of said first diode (D1) is connected 
with a connection point between said second 10 
capacitor and said inductance. 


4. A method for controlling an antenna sharing device 
having an antenna interface (6) for being connected 
with an external antenna; a transmitting interface 15 
(7) for being connected with an external transmit- 
ting unit (9); a receiving interface : (8) for. being con- , 
nected with an external receiving unit, (10); .a first 
filter connected with said transmitting interface (7); 
a second filter connected with said receiving inter- 20 
; face (8); and a switching circuit (4) : conneqted,with 
, said first filter, said second filter, and said antenna 
interface (6), said method comprising tfoesteps of: 
connecting said first filter with said antenna 
{ interface (6) via said swrtchin „ , 25 r . 

dH^. n nerting r said first filter, from ..said 
antenna interface (6) alter a predSermmed time 
has elapsed, 

.-. , ti : r . r . , cpnnepting^ said ^ second fitter. ^ with | .said 
' antenna iritert^^ (4), 30, 

"and'"' *" * '■- • - ' - ■ <■■■ ' ■* ^ 

disconnecting said second filter from said 
antenna interface (6) and reconnecting said first f il- 
Iter with said antenna interface (^)^a^td^Hching 
circuit (4jTafter apredetermined time has^eia^sed. 35 
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Fig. 2 
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Fig. 3 
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